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(54) PRODUCTION OF PROPYLENE-BASED POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively and efficiently produce a polypropylene-based 
polymer having high melt strain, excellent in moldability and processability and especially suitable 
for molding of sheet, etc., by (co)polymerizing propylene in the presence of a specific catalyst 
system. 

SOLUTION: Propylene is homopolymerized or copolymerized with a monomer selected from 
ethylene and a 4-20C crolefin in the presence of a polymerization catalyst comprising (A) two or 
more kinds of compounds selected compounds of the group IV of the periodic table having indenyl 
skeleton and (B) a compound selected from (i) an aluminumoxy compound and (ii) an ionic 
compound capable of converting to a cation by reacting with the component A to provide the 
objective polymer in which melt strain MS (g) at 230°C and intrinsic viscosity [rj] (dl/g) at 135°C in 
tetralin satisfy the formula: log MS>3.17*log[?7]-0.68 and [r/] is 0.1-15 dl/g. A combination, etc., of 
Hoechst type zirconium complex with Hoechst type hafnium complex is preferable as the 
component A. 
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yi«?A, f h7=TX {^>*7Jl.*C7x-*) UK 
i>ji?)l7->)~0M., f-Vll** C;>j7*tD7 
SSKM.'^f Wi'J-*A, -? h 7*^ 

7*a (^>»7.'^P7 *i,'H BB^>«>*eyy 
^>7A, rt-7+x CJ>j7JltP5 I ;,'l>» 
*^ < 2 - '>7 / try f — *7A} , f h7+A <^>* 

7A>, fHtA (^^.WP?^)!-) »>' 

4-^>7^b*yi'^'?A) , ?-h7+X <-s>* 

7WP7*^) il^H L»7^^*X*^^A, r 
[t'X (3, 5 - J>h 'J7WP^^) 7^ 
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i> . rh7*^ < ji, * o a. > wmr* 
wmm. rf7*x (^>*7.wa7xi 

[ 0 0 3 7 ] C© ( B - 2 ) $£r**, K (A) jS*} 
OBPftlg ft£$ i JsJft b "C ii * * > JcSft 0 b h A * 
>ttrt:£*tt-WBl'T4>J:< , *fcz«SLh*«*'& 
*?t?-c^ i * r % <£ <, >, *^b^cci few* s-&fti^i<: 4^ r 
it. CO <B> s£#4t,'t. (B- 1 ) JH*M>#*flH-> 
rixfct-'U, <B-2) s£^0»&fflt f »-C<>J:<. S 
fc. < B - 1 ) s£t}4 ( B - 2 > fl^itffl^Srtolit: 
JSSH >•<:<£> J: <,\ s&k, #^cfctf£S£ftwSi*> P 
IB© (A) flfc&S^ <B> ^^^mn.'X^mth 

fceCJi-;TUa4., Jfc, {A)S£?}, (B>.^» 

so <c> w^rj^-^Affc^ss.^iUx^w 

[0038] CC "C, ( C ) flHMHWlT* 5 - ■> A ft 
3tt4l/TTlt. -flfc^ <VIII) 
R", A ! Oj . v • • • (VIII) 

witftl ^2 0©r*2+VI. M"**6-<~2 0 
©7 y-H-SXS^D^It^&SiU viil -3©S 

P tfA-7 Jl< 5 A, h LI -i VWArTil ^ A, 
D "J K , y ?-*7 Jl- 5 - AV ? 0 "J h' , J- ?*7^ 5 

j^a^g i» k, V'^f^ni %. ~*A7.>i*<) v, 

i^V^A7*5Xi5At K'J K. t>*f-ji-7*5- 

■? a t k y K, x.*kT& A-izx^ j> a L» 
w^ne. cnfeo>w»7^^-'?Aft'&«j«-aJB 

[ 0 0 3 9] C©S-&«SgK4JWS < A) tii&&ftt 
< B > iWi©^S(Slj:, { B ) *ft8tjfc&£ Of 

it 1 : ! - I : 10' , : !()--! : 
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ff?-C^^o Sfc <B-2> fb'&Sltffl^'&J^Kt*, * 
Utm * I, < it I 0 : 1 - 1 : ! 0 0 , J: 0 iltS O < 

r 6 w^wnciM* y -? - * fc o ®mmi a ^ b m < 

wO. S^-c-^t,^ (A) MdMA^iffiflKJ: 

Sf* t< ii 1 : I - 1 : 2 0 0 0 0 - ^:0*f * C < i* 
1^5"-!: £000, ? 6CCSf * b < ti 1 : 1 0- 
10 1 : 1 0 0 Q(DSSBifilZ$ M>. ^ <C> ffe<^5S3*^ 

6Ci*f***i, £>S03K'ii-&. #tc:±!aSo|l*ja 
K-T *«^ttW»»T A 5 - •> A fk^«i4«tftK:d * i i 
fete. S-&^'C|fSK^i?i./, 

[0 0 4 0 ] ^S^KiM^ti*, ^.sS.^^©:i-^< i 

BWt*Wlt*tU-Ctt, JUtfflKW. SiO, . AU O 
., . MtrO, ZrO, , TiO, , F O. . B, O 
. . CaO, ZnO, BaO, Th0 2 P£n*><DW-H 

iOj sfctiA u o. >!«f*i.-,'. ftfe. ±aa 

30 [ o 041) iimnofe&t L-tT, M g c 
I, . Me- <0C, H s ) 2 airw^^i'-i-AftStitt 

- 2 o ©r .'1-3 * fsxa^tst 6 - 2 0 or i» - 

S. X ! tt^oy>Jg^**^S»l-2 0(!>7*+^ 
at^O, xt*0-2, yi*0~2t?*«, tfox + y 

= 2-c*s„ sR ,! st>'sx' itc-n-eniBi-c-fej: 

40 it. tf'JA*!^, A*U>-^fc'i^>-b'>^S-& 

*g7*ob'u>. g^K'M^u 

tt£**W-6C iJ»T?**. *» , fl«:*>r, 1 'C) = S(,»6n* 
ffifiiCTit. Mt'CI, . MtfCl <OC, HJ. 
Mg <OC, Hi), , S i O) , A 1 ! Oi tt£tm& 

1-30 0 « «t . Sf * o< ** 1 0 

- 2 0 0 tt in. £ 0 *? St b < it2 0 ~ 1 0 0 u m'C* 

50 aoia^tWott^^^^bftSSt^T** 3 
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.>t-®gso©!iiHKtt*. ffl(*©tfc*agii, 

1 - 1 0 0 0 m 1 / g . fif S U< it 5 0 - 5 0 0 m 
< /g, «ffl«flll*aSo. 1 -5 cm' /ff, 
1*0.3 -3 cm J /t'tT-A-S. 
[ 0 0 4 2] tfc*BBWX**«7iafSf«M,»'3'n**i±E« 

fc. jtiftBmRuwi&stt*. Mx.&BEjmm^x 

(j. Am. Cheffl. Soc, »6 0#. H3 09-< 

-t* (i 9 8 3*> *jk> , a &k. iiatetfo*. aa 10 

1 5 0 - 1 0 0 0 *C, Kf * U < « 2 0 0 - 8 0 0 *CC* 

g£BSISef*:Kiffl#$1*£t&£, (A) «s^3®.£>' 
{ B > 1&&m<D$>t* < t . 87* L'<.it ( A ) 

[0043] HS#IC, ( A ) jfcjWiO' ( B ) Sg#©> 

n«H»#, 0**4*® (A) sS^&tf < B) UMXDJMK 20 
4*>-#41H*4ft«£T*m »»*«:1rtl7A5 

©*>. ^SfiigSS^r- (A) .$$SG< <B) sS»©i>«r 

<i*-*tss-r**^. <a> imx\t 

(B> flS»**(,»«-e«?il*iW«r*5^ i ?Alt^«! 

Xi*- ■> £3 y>$m tr jmt£®> t tsits 1* © 

(A) fiSSXi* <B) flg^Sii^Jg^Siifcc.tj, 

{ b > f%ftji& <a> j«»4«^'**efe, ® (a) m 

© (A) <B) JUt»<t<DtfifeSltli:RtU-C . ill* 30 

[ 0 0 4 4] C©J: ^KL-^WfemcMS^ti, *,»r>ft^ 
(CM>-CW, (A) J«#&tf (B) 6£#©:!>fr < Lh- 

a<Dm#^oMimfp&m£&fii r-tf 5 c 4 k £ 9 «*& 
fc&as-eeciJtfT**, mi* <a> fl*#Rtf 

{ B > fl«W>sl>«C< 4 t>-#4«#4* 6«<e»i:j: 0 40 

eb^&^E^-so k f/ci' ttRt, -20-20 

0 'C'C 1 2 BfBSftT flfi^fttT 

[ 0 0 4 5 ] ^sfflKfcvi-ci*, msitn<fa < b - 1 ) 

>&&iffi#4©fs)3i*"&i*. iSttCSSKKl : 0. 
5-1 : 1 0 0 0, £ O&tS 0< 1*1 ■. ! - 1 ; 5 0 4 
T£©#M*. U < , { B - 2 ) 
i* MtttS?* (.< < t* 1 ; 5 ~ ! : 1 0 0 0 0 . <* «J 
*?£ C< I*! : 1 0 - 1 : 5 0 0 4T«tt«B U*. 50 
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it. & <B) a£4fi#£©fUWfi*««ttx.tE* 

Hl*l«:**C&5Wa*H,». *fc. <A>«»4ffl»i 
©ttflW&li. Utt-C. B*l/<«I : S— 1 : 10 
0 0 0 , J: 0 »* b < I* 1 : 1 0 - 1 : 5 0 0 1 

[0046] m <b> m c (B-i <b- 

2) S£^) i^ltiW^SIite, XW <A) Jft&ilK*: 

t ©ks«*i^*!±e»h £ isjftt- 4 i . attaHft-rs- ^> 

C4*J*&. C©i ^Kb-CWMStlfc^JWCW** 

M^m^mmt, mm - 2 0 0 * m, »* k 

it 1 0 - i 5 0 tx m, ^KKS b< 4*2 0 - ! 0 0 (i in 
T* 0 , Hi^ffl^i*, m 2 0 - 1 0 0 On' / g , *f 
* U < I* 5 0 - 5 0 0 m ! / t f V$>^„ ¥fefttfl^2 u 

2 0 0 * m#B*S ia&ft+WfflAtt'?***'*-* C 
i ^afH*42 0m* /t'*;Sr-*>S4gte^ 
ISTTftC 4*s*9 , 1 0 0 0 m* /» *IS^*4m^ 
*0OTEIfcmT'3'6Ct**4. Sfc, C©l&fe^ 

ocfc^r, Si* 1 0 0 t'^ws^Bist*, aso.o 5 

- 1 0 . ^iCO. 1 - 2 g C t3Wrf * tA\ ®^ 
[ 0 0 4 7] *^©7B f U >^M^I*, b5I3S^ 

/ssi©i??ST. t* i- > zm&ms tt<.\u.?\s>$L 

V$tmi4 -2 !)©«■ -sCt-y ^ >*-.6%rSg*-^ji-|* 

1 »«±©* y v - ( tir, ^ * ^ -7 - 4 ta-To > 

4**£3'tt > Cft&nfc4>©'C***J. 0 
©«-*U7 < >4t/"C«*. flil^>-l. 
>-l. *-ji?>l-*il>9'>-l. %-**-fr-1-r 
>- 1. ^^-fe>- !, *?r>- l, r-b>- l, K 

J'iriP-feV- 1 . x-Y=2-fe>- 1 &4'*^SWe>ti$ 0 v" 
C f U >^s^(t^i© 2 * / 1? -SWSii 0 - 3 0 -t.'U 

©f*«©.^f*fc^$ti-5®Fficcjt.t;t:^5 n^, 

JH*Wft«Jtt4 0ri*«it*#, »tt*. SfSSSESf. ^ 
t»"C*tl, cr»6<!)*l4tf*»*St»6tt4T*fei& 

-a^a©*iJiMi*> s2^y?-©7Dfu>K 

[ 0 0 4 8] *Sl«)7n f U >^S^©Ma^0C 
fc^i-Ci*. WE**l*«©flPaT, 7*otl/>5^T 
a * •z' T - 4 & 3 1* mis&&t i> X 

it. mtt, «i^©^ v r:nr-*-7Xt>J;< . *?c, x 
7>»-S^, gvfgm^E. 

i-©4*6. ffSo^rstflaBf&ci^r**. 7P 
tru>4a*^-i'-4©^a&**:©»je4i/r«. ^> 
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fft». RJ-5I£fcrt*fct*. fe©i£fc.fg^#SIU II* 
^ i-c -7" p t* u > <t a * y i oyQnu&ft $ c t ic 

J: 9 f# &g£g|S©7Pb*b>/2 
*/-?-<D-€*tfct*a*. 99/l4c»l/4 0/60 1? 
* 0 . £S^f*±&T'©*&S^/£J:i&iii!©Mglt 

9 9/lw^U5!)/5 0T-*&. io 
t»*£S*#fctt. B-SUSSrtf. K7Qt»i 

?yju>7n 9 ?«a^s*n&. ?'p ^ f 
>, -^>£>. ^^i?->. ssy'?>, fit 
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24 

* [ 0 0 5 0 ] 4«T h-fxx f u >&££#©SK&&© 
Pitt) C5^e©g«> it. S#»s^0DS.ig^<O^fl3i!# 

fc. SRWa;©»ccii. **«ras*qr&ci*i*ffis 
n-t *a«H«>*isfefc fc i >T:w***js*i l- & ^ 
c i w a ia ». *xtttt * t . s&mm&mT 

1 •& C *ftfl©#St?»6ftfc 7Cfb >* 

ssftiir*??-? 7-/ v* * 

5? s> ?©l>TtWDt><t)*C*-3X' ftiC 7 y 

>(5i(D*(iFiU\, C©7<f V* i>? 

otru>*as(*©«'&. H^ntawaowxt. s?a 

l, < « 9 0 'Cti-L cfc 0 S5 * l> < it 1 1 0 'CfcLh . $ 6 
KffS K it 1 15-167 XTOWB-C**. Sfc, C 
©WuSJt, TK©**K<fc0«ttOft;«t?*6. Twt> 

6. ss^s^sit t-fe-fa-*?!* my a, D 

SC 2 0 OS!) 1 0'C/$©«i&r'2 

o o *ca b , 20 0 *cc 3 awisi* 0 &© *> , 1 
0 *c/^t 3 0 *ca riwf*. 3 0 •c-c 5 9lHfiH» u 



FrV7>. frjftw i-©Sglj*K.^<t*3S, v^n.^> 20 fc©*>, 1 O'C/ftrlfSU <-©r«KJItt&iB!fl¥b'- 



> o o>' * >. £ P a t^Aij £©;\n'/>ffc$it;k^ 

rw. 2£«&t*. at* -50-200 x;, *?su<it 

- 2 0 - 1 5 0 *C, X 0 B* O < i* 0 - ! 2 0 *C©*B 
SHrE/3it, SSO-2 0 0 k ff/cm' G, 



h -f >r ??7Mi ^0. 0 0 5 - 1 0 0 0 er / 1 0 ^ 
©OBKifo&fc®**?* c©M I aso, 0 0 5 tr / 

i o^mx'&mmmi^T^x-^ , 1 0 0 0 e- 

/ 1 0 * i SrtSWtt* 4 * < ®T 1/ > RJK 

-y<,\ ^sigfittsy'SMifeiii©.' t©a* 

*=>. ^: 0 6f a U<<>M i i*0. 0 1 - 8 0 0 t'/ ! 0 w>u 
B"C*0 , #iCO,0 5 - 6 0 0 t f / 1 » 9<DJ8B**f* 
U». <fte, C©M Mt. AST M D1 2 3 8-T6 



»«0<tto. 1 -1 50 kg/ cm' G, J:*)K*l/< 30 5K* 



E&2 3 O'C, wa2. 1 6 k tr«!>^ft-CS« 



ito.2- 1 0 0 k e/cffl' G©ftgrcS>&,, tic, M 

mrm, as. io**^5isb, am,<tt3 0#- 

a-&*«t©i6Jifl(*. )s^^-?-/i«ga <a) 
,^*.'^fc*5. 5?a o < it l - 1 o • . J; o «f i t, < i 

0 0-10' t&&Jk *) K 3S4<©*^*iJT'* * 
] 0 6'MS£3.1 7X1 ot' (5?) 
©HSW^lSftiU. ^gPteSC tr?) ^o. ! - 1 5.0 r 
f "J h i' Jb / « ®«Q «* * C t jWaSfft 1 **. 
[0052] 1 o pMS* f3, 1 7 x i o t r in) -0. ■ 
6 8 J ©^D'l^t^Kit, ^JflliildsSD, ■* 

mn<rMm^^nm\ mmx&em-frh. *?a 

! o gMSS3, 1 7x I og- inl -0.57 

! ogMS£3.1 7X i 0 g (t?] -0.46 

liCStaKi* 

! ogMSfe3,l 7x ! 0 g tn) -0.35 
X--A* 0 ftte. B^2?gl4sS/jMSi*. $sf^+ 

bp ^77^^, Tsa©*frr»ei.fcfl:t > A*. 



[0 05 1 ] SK, C©^nbU>^M^it. SS:2 
Sftl 3 5*C<<:fc^-ca«(./f<:SI»SA* 



0.6 8 



• < I ) 



itSZ-O 9 5mm, S^S.O 



1 (iiais/3 
3.1 41S/S 



2 3 0 V 



1 0 0 5 3 J a fc, { r? ) #0. 1 r -> y ? h 

/8*3g-cit^Mlf±ic^it^tc, «8te?B«)S^ 
T*»-C& tj . S fc 1 5. 0 'J h */ v&mitzt 

X<& . 0.4-10. 0 -ri" ') v I *,/ % m£ U < . 1$(C 
50 0. 6 -6. 0 f •> "J ? t- JU/ g ©*EB*i»a W 3 
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i?a-7t- y=>? <gpc> iZx-'miutcX u 
>}^|S«>mS¥fe)<>^SM w £ i^^SM n £ ©lb 
Mw/Mn*. 1.4-30 K* £ <>©*^*3: I, 
t,\ 

[ 0 0 5 4 J 

[ftttN] *K. *»fl*«t«i|({:j:i)S6KlfL.<IS 

PsPl 1 10 
f L> ? *T -'L- 5 / t n - ^ v * >!SH«fft 

s i o, < 7 'j ^rit^, -. p - i o > 2 7. 

1 8*2 0 OW2lM»E*aMS3Bl/, Wif tf*2 
5 . 9 g £f# ft. C fl>|£;!*i' L' -f T -Y A/V * ✓ 
-*SfC— 7 I- JL. J->4 0 0 4 L> ') ? V 

mt^iVTbts^s V Ax>j§ig! 4 5.5 J >) >) 

-j h o BiwMftasTn- f k <t e arrive c 

WRSTT'i.O^SSgOftiOPfe, -7 8'C*>sE>2 0'C5 20 
•C'S. OBrHTWSt/, $ 6K C ©t8TC*. 0 tfifO&gt, 
&. 2 0 "C*> 5 8 0 *C5 T?l . 0 B#fel -C»» L< > 

8 0 'CT'4, 0 RWfcSW £ C i cc J; D . v 'J 57 i > * ,'l< 

[ 0 0 5 5 ] C 6 0 'C"C-5iiU 1§6ftfc@ 

©$£6 0 'CfC'C, 4 0 0 5 'J 'J h jKD F .'U>T2 
3 e>tC6 O'CCC-C, 4 0 0 5 'J 'J t F >l>0>(i 
-C 2 Elftj* 6 0 'Cf- 

^ . 0 ^O^Elg^jaf -5 C t iC j: S . V'J * 
^7*5 s*D-l>3 3.6 9 g&iifc, * f-JUT* 5 ✓ * 30 

if > ©li!#sa £3.12 -c* fco c 5 tc (./ 

-^^->«:BQ^r^SSt5 0 0 S 'J 'J v 

M **TH. 4 / >$<to.2 7 **/'J ■? h A^DRH 

[0 05 6] 

v li 3? at 1 v>mm 

$$7.4 1 5 'J Ll -j I- Hi > *A-7* S ✓+f>2.0 a 

y**> teiimMttBfciSKU n-^#> 40 

2 0 j u 'j ? h**jjDii-c»»i/fc. co>®.mmc, m 

&£mtH®itbX, rac- (1, 2" -x?U>) 
(2. 1 -*?U>> - {-f>^^> ^7-0 
ii>?a 0F(r«c-Etj IlDd). HfC 

jf?*f 5>y^Jl--hr^- 1 - (2 ->'*.'l<-4, 5 
-^>yV>?^^> J /*3i^Ai'*c 'JF (rac 
-Me, S« (2 -Me -4, 5-Benz i nd) ■ 
ZrCh IOK* >»«2. 0 -V f a «JU«BSftg 



<SW2 0 0 0- 

2& 

^ic Lt\ L' * P-fe >^ 1 SrSSISUfc, 

[0 05 7] Hf«M3 
V L» j» o-b 2©SMJ 

HWPH2ti:fct»-C, rac -Me, Si (2-Me- 
4. 5-Besiz i nd> s ZrC 1, ©ftbOK, r 
1 - (2->? L . l l' 
-4 -^^-A-^Vr-A-) i^2;")iS>7P L» K 

trac-Me 2 S . (2-Me-Ph ! n d > s Zr 
Ci 2 J fc^ftJ^fii. iiM^2i|5i#oc(./c^y^ 

L> *iif#>' > n-b >J«j« 3 
«Hff(2K*<,» , C, rac-Me, Si (2-Me- 
4. 5-Benzlnd)! ZrCl> <mt>*)lZ, r 
ac- (1, 2' -j-*u>> (2. 1" 

- E t j ( i nd) i ZrClj ) tffll'fceifttt, 18 

«PI2 iiai«K vy *}§f#^ *ct*>ift«3 

[0 05 8] 

Li » a -fe > j^^ 4 WISM 

mWM2iC^X, rac-Et, <Ind> 2 HfC 

- 1 - (2 - 4 ^jiiM^fii) 
■JA^ja y h" (rac -Me, S i <2 -Me -4 - 
P h I n d ) i H f C 1 j ) a c-Me 

, Si <2-Me-4, 5-BenzInd) s ZrC 
! 2 ©t<?bOtC. rac- t'A 

- 1 - (2->?.'L'-4-7*^.'L'^>r^. l L') 
-*At>*7EH» K ( rac-Me, Si (2 -Me -4 
-Phind), Z r C 1 , J WWIi. BS«« 
2 ilSJIitC L/'C-> 'J ^rtE^> * a -br>Si^4 «r9aS{0 
fe. 

■MI46 

^ L» * p -b >lssS & OMBM 

Wgm 2KD(,>t, rac-Et, (Ind), HfC 
! 2 ©fSbOte. rac- 1^' ? Jl»f^>^^*- t'X 
-1- (2->?-'l'-4. 5-^>VV>fi*)/i7 
i'JAy^P'J K (rac-Mej Si (2-Me- 
4. 5-Beftzind), HfCh ) SrJU^cKW 
ii. £sm<N 2 i ISMf IC t.' y ^ffif*> * P Hz > ^ 5 
ftlBHUfc. 
[0 05 9] ISli.^7 
i- L> » P -fe 6 <Z>M^ 

P^)?lJ2 tcfo^-C, rac-Et, < I n d > 2 H f C 
! 2 ©HtbOK. rac-Wf,li"7>;'^-t^ 
-1 - {2-*?>l-4. 5-s<>V-J>t~>1> »7 
^Ay>0!)Flr«c-Me, Si (2-Me- 
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(15) 

27 

4 . 5 - B e n z i n d ) 2 HfCl* ] %m*>>. 
rsc-Me, S> (2 -Me -4. 5-Beazia 
d ) i Z r C 1 2 W\t> *) lc , r a c - > 
i'-Ol'-b'*- 1 - (2 JU — 4 -7ii-)M>f 
^.jl-) if Ktrac-Me, Si 

<2-Me-4-Pn i ad) , ZrCh ] tfflb'fc 

Ml 8 

!' I' 3? P -tr > 7 ©1§M 10 

SM1*2 Kfcot, 29£Kffc£4r£ l/C, r a c - i> 
y?^>5>i>-f'.'l>-b;3- 1 - <2-^*.'U-4, 5 
-^.yV-Or^.'b) i-^^.i.i^d >J K Cr a c 
-Me, S - (2 -Me -4. 5 -Bens i ad) , 
ZrCh ) ©#*JB^fct!#H*. Ssi§uW2 4|=jlMfa, 

[ 0 0 6 0 3 MMS 
f L' mm* # a* >«t* 8 

A-V^vf^Jt-fX- 1 - (2->'*jU-4-'7 20 
*i;M>f V)\>-3L~f>i>.\>>?v.V Ktrac- 
Me, S> C2-Me-4-Pn irtd) , ZrC 

mm* * a-fe>^8 sisimi/fc. 

Sttffl ! 0 
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